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Action-grounded CoT improves robot control
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Which reasoning signals help the policy?
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Controlled study: Qwen3-VL-4B with a fixed CoT/FAST decoder, without robot pre-training.
These values describe the field study, not the final ERVLA model.



A corpus that links semantics to action

ERVLA   NeurIPS 2026 Spotlight 3 / 10

978,743
trajectories

226.3M
samples

2,592.5
robot hours

Five robot datasets. Multiple views. Single-arm and bimanual manipulation.



ERVLA learns reasoning in action representations
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Choice supervision Semantic KV memory Joint action gradients



Reasoning dropout limits damage from noisy labels
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VLABench success rate (%)
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Explicit CoT remains optional

Controlled CoT/FAST study with Bridge pre-training. Reasoning dropout mitigates noisy grounding.
ERVLA supports direct actions and optional explicit or sparsely refreshed CoT.



ERVLA improves as embodied CoT data grows
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35M to 226.3M
embodied CoT samples

ERVLA + Choice
Steadily improves

AR CoT + FAST
Performance falls with more data

VLM + DiT
Largely plateaus

LIBERO-Plus scaling study, original paper Figure 5. The plot preserves the reported performance axis.



Generalization across simulation benchmarks
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86.9%
LIBERO-Plus

53.2%
VLABench

Total success rate (%) Average success rate (%)
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+1.4 pp above π₀.₅ +5.1 pp above π₀.₅
LIBERO-Plus: zero-shot transfer after LIBERO post-training. VLABench: mean over five tracks.



Semantic and long-horizon gains on real robots
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20 tasks, 100 rollouts/method. Tier means across task families. Progress score measures partial completion.

Semantic instruction Long-horizon sortingClick to play Click to play

Lower drawer instruction. 2× speed. Toys below, non-toys above. 3× speed.

Semantic success rate Long-horizon progress score

31% 42% 38 55
π₀.₅ ERVLA π₀.₅ ERVLA



LIBERO-Plus: a shifted camera viewpoint
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Click to play   3× speed

Pick up the book and place it
in the back compartment
of the caddy.

77.2%
Camera perturbation success

Zero-shot LIBERO-Plus transfer
after LIBERO post-training
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Embodied CoT shapes
action representations

Direct actions at inference.
Explicit CoT stays optional.

Action-grounded supervision supports transfer.
Joint action feedback supports data scaling.

Annotation quality and adaptive reasoning
remain open directions.
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